Materials and methods
This study was conducted at the Selçuk University Agriculture Faculty Crop Science Department, Prof. Dr. Abdulkadir Akcın trial area during the 2016 growing season. Seven inbred lines of dent corn (Zea mays indentata Sturt.), 3 testers (FRMo 17, FRB 73, and ADK 451) , and 21 hybrids resulting from crosses between inbred lines and testers were used (Table 1) .
Maize accessions were grown in a randomized complete block design with 3 replications. Seeds of each genotype were sown by hand in the second week of May with a spacing of 70 × 20 cm. Each parcel included two 5-m long rows.
The photosynthetic efficiency (Fv/Fm), chlorophyll content (spad), stomatal conductance (mmol/m²s), total antioxidant content (%), total anthocyanin content (mg/100 g), and Mg content (%) of 5 plants per row were measured in each plot during tasseling. Maize leaves were enclosed in the dark for 30 min, and Fv/Fm values were recorded using a plant effıciency analyzer (Özdemir, 2012) . Chlorophyll content (spad) was measured using a SPAD meter (Spad-502) (Seflek, 2010) and stomatal conductance (mmol/m²s) using a porometer (Özdemir, 2012) . Mean values were calculated for each trait. The total antioxidant content (%) of plant samples was measured using the DPPH radical scavenging activity of phenolic compounds by measuring their capacity for bleaching a black-colored methanol solution containing DPPH radicals using spectrophotometry as previously described by Khampas et al. (2013) . The total anthocyanin (mg/100 g) content in the plant samples was determined using the spectrophotometric method previously described by Leticia et al. (2009) . To determine the Mg content, 0.5 g of dried and ground plant samples were treated with 15 mL of pure NHO 3 . The samples were then incinerated in a MARS 5 microwave oven at 200 °C. Distilled deionized water and ultrahigh-purity commercial acids were used to prepare all the reagents, standards, and samples. After digestion, the samples were filtered through Whatman filter paper No. 42, collected in 50-mL flasks, and analyzed using ICP-AES. The Mg content of samples was determined against that of standard solutions with known Mg concentrations; samples and standard solutions were simultaneously analyzed (Hamurcu et al., 2010) . The grain yield (kg/ha) of each genotype was determined at a moisture content of 15%. SPSS version 20.0 was used for analyzing all the statistical data. Statistical analysis was performed using ANOVA for randomized complete block design. The data of lines, testers, and hybrids were separately analyzed. The mean value of each parameter for each genotype was grouped (first group and last group) according to the Duncan's multiple range test to determine the relative positions of lines, testers, and hybrids among all the genotypes. The CD, which is defined as the percentage of variation in 1 variable explained by another variable (Nargelkerke, 1991) , was calculated according to Çeçen et al. (1998) . Squares of CCs among genotypes for each trait were recorded as CD values. The CC values among genotypes were presented for each property to show the genetic basis of the population as well. Inbred lines with r > 0.50 were evaluated further.
Results and discussion
Results of variance analysis for all parameters are summarized in Table 2 . For each parameter, the variations among genotypes were statistically significant (P < 0.01), suggesting a remarkable variation that promotes the investigation of the genotypes.
Significant differences were detected among test cross progenies for all the parameters (P < 0.01), except grain yield (Table 3 ). These differences probably resulted from heterosis and heterobeltiosis (Patil et al., 2012) . Heterosis or hybrid vigor is defined as the progeny being (Iqbal et al., 2010 ). Significant differences were detected among the inbred lines for stomatal conductance (P < 0.05) and Mg content (P < 0.01); however, no significant differences were detected among testers for any parameter (Table 3) .
The correlation analysis revealed a statistically significant correlation between inbred lines and test cross progenies for photosynthetic efficiency (r = 0.33; P < 0.01) and Mg content (r = 0.37; P < 0.01) ( Table 4 ). Based on the derived CD values, inbred lines showed 11% and 14% of variation in test crosses for photosynthetic efficiency (r 2 = 0.11) and Mg content (r 2 = 0.14), respectively ( Table 4 ). The CC values were not significant for any other physiological parameters: chlorophyll content (r = −0.01), stomatal conductance (r = −0.07), total antioxidant content (r = 0.11), total anthocyanin content (r = −0.05), and grain yield (0.18) ( Table 4) .
Fv/Fm values are an indicator of the quantum yield of photosystem II (Lepedus et al., 2012) . The measurement of chlorophyll fluorescence is a cost-effective, practical, and popular technique in plant physiology. Photosynthetic efficiency is linked with stress tolerance and crop yield (Adams and Demmig-Adams, 2004) .
Plants with high photosynthetic efficiency are highyielding (Hokmalipour and Darbandi, 2011; Lepedus et al., 2012) , because high photosynthetic efficiency results in more carbon fixation and greater accumulation of carbohydrates.
Mg is an important nutrient for plants; approximately 75% of leaf Mg is involved in protein synthesis, and 15%-20% of total Mg is associated with chlorophyll pigments, acting mainly as a cofactor for a series of enzymes involved in carbon fixation and metabolism (Guo et al., 2016) . Mg also plays an important role in sucrose loading of phloem. Mg deficiency limits plant growth, resulting in short roots and shoots, and causes necrotic spots on leaves due to impaired carbon metabolism and fixation (Marschner, 2012) . The correlation between inbred lines and their test cross progenies was investigated. CC and CD values of inbred lines and test crosses for all parameters are summarized in Table 5 .
The correlations between inbred line 14.20 and its test crosses (14.20 × FRMo 17, 14.20 × FRB 73, and 14.20 × ADK 451) were investigated for each parameter (Table 5 ).
The CC value of the inbred line 14.20 and its test crosses was 0.83; the CD value was 0.70 for chlorophyll content. Based on the CD value, inbred line 14.20 showed 70% variation in test crosses for chlorophyll content (Table 5 ). Cross 14.20 × ADK 451 was included in the first group according to the Duncan's multiple range test for chlorophyll content (Table 6 ). These data suggested that inbred line 14.20 is potentially useful genetic material for studies based on yield and physiology because of its positive and strong correlation for chlorophyll content.
Similar results were obtained for total anthocyanin content; inbred line 14.20 showed 25% variation in test crosses for total anthocyanin content (r = 0.50; r 2 = 0.25) ( Table 5 ). Cross 14.20 × FRMo 17 was included in the first group according to the Duncan's multiple range test (Table 7) .
Inbred line 14.21 also showed significant values of CC and CD for total anthocyanin and Mg contents. It showed 36% and 48% of variation in total anthocyanin content (r = 0.60; r 2 = 0.36) and Mg content (r = 0.69; r 2 = 0.48), respectively, among the test cross progenies (14.21 × FRMo 17, 14.21 × FRB 73, and 14.21 × ADK 451). Cross 14.21 × ADK 451 was included in the first group according to the Duncan's multiple range test for total anthocyanin content (Tables 5 and 7) .
Anthocyanins are the largest and most important group of water-soluble pigments with antioxidant, antimutagenic, and chemoprotective properties, which lower the incidence of chronic diseases. Interest in anthocyanins has increased, as they can potentially be used as natural alternatives to synthetic food colorants because of their color characteristics and health benefits (Jing, 2006) . Inbred line 14.21 showed high genomic efficiency for anthocyanin content. This feature of the inbred line has garnered the attention of breeders who focus on phenolic metabolism and other usage areas of this property.
Inbred lines were investigated according to grain yield. CC values of inbred lines 3.2, 3.4, 14.2, and 14.20 were lower than 0.50 for grain yield, with CD values of 0.26, 0.27, 0.58, and 0.52, respectively (Table 5) . Çeçen et al. (1998) reported CD values ranging from 0.13 to 0.66 for yield and yield components of maize, which was consistent with this study. Among these lines, inbred line 14.20 was attractive because its CC value was lower than 0.50 for both chlorophyll content and grain yield. Inbred line 14.20 showed 52% and 70% of variation in test crosses for grain yield and chlorophyll content, respectively (Table 5) . Guendouz and Maamari (2012) reported that an increase in biomass and photosynthetic efficiency is a major objective for improving the yield potential of maize germplasm.
The mean values of each parameter for different genotypes are listed in Tables 6 and 7 . Features for each genotype included in the first group according to the Duncan's multiple range test are summarized in Table 8 .
Test crosses that were in the first group for other parameters according to the Duncan's multiple range test were also included in the first group for grain yield (Tables 7 and 8 ).
In addition to grain yield, test crosses 14.20 × ADK 451, 14.21 × FRMo 17, and 14.26 × ADK 451 were included in the first group for both photosynthetic efficiency and chlorophyll content (Table 8 ). These data suggested that photosynthetic efficiency, chlorophyll content, and grain yield were correlated. Lepedus et al. (2012) reported that high photosynthetic efficiency results in higher grain yield. This determination supported the fact that physiological elements were effective at increasing grain yield in these genotypes. Additionally, crosses 3.6 × ADK 451, 14.26 × FRMo 17, and 14.26 × ADK 451 were included in the first group for grain yield, total antioxidant content, and total anthocyanin content (Table 8) .
In this study, we identified inbred maize lines with high rates of formation of some features at crosses. Some of the combinations of these lines were in the first group according to the Duncan's multiple range test for several parameters. These data suggested that CC and CD values can be used as statistical tools for the selection of germplasm to be used as parental lines in breeding programs. The results of this study highlighted the conformity between grain yield and physiological parameters of some genotypes; these genotypes comprise ideal genetic material for use in physiology-based studies.
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